Characterization of a novel posttranslational modification in neuronal nitric oxide synthase by small ubiquitin-related modifier-1.
The multifaceted functions of nitric oxide (NO) in the CNS are defined by the activity of neuronal NO synathase (nNOS). The activities of nNOS are modulated by posttranslational modifications, such as phosphorylation and ubiquitination, but whether it is modified by small ubiquitin-related modifier (SUMO) remains unknown. The aim of this study was to elucidate whether nNOS is posttranslationally modified by SUMO proteins. Bioinformatic analyses using SUMOplot and SUMOFI predicted that nNOS had potential SUMO modification sites. When HEK293T cells were transiently co-expressed with nNOS and SUMO-1, two bands corresponding to nNOS-SUMO-1 conjugates were detected. In addition, two nNOS-SUMO-1 conjugates were confirmed by an in vitro sumoylation assay using recombinant proteins. Furthermore, nNOS-SUMO-1 conjugates were identified by MALDI-QIT/TOF mass spectrometry. These findings indicate that nNOS is clearly defined as a SUMO-1 target protein both in vitro and at the cellular level. We next characterized specific enzymes in the nNOS-SUMO-1 conjugation cycle at the cellular level. SUMO-1 conjugation of nNOS depended on Ubc9 (E2). The interaction between nNOS and Ubc9 was facilitated by PIASxβ (E3). On the other hand, SUMO-1 was deconjugated from nNOS by SENP1 and SENP2. Overall, this study has newly identified that nNOS is posttranslationally modified by SUMO-1.